Introduction
The application of a square-wave polarograph to the determination of small amounts of mercaptan compound and free sulfur in the mixed solution of methanol, pyridine and sodium acetate was studied.
Mercaptan compounds and free sulfur in concentrations below 10 ppm were easily determined in these mixed solvent with a saturated calomel electrode.
The derivative wave heights were proportional to the concentrations as predicted by the theory of S.W. polarography (1) , (2) . The polarographic waves of free sul fur consisted of two waves ; peak potential for the 1st wave was -0.52 V. vs. SCE. The peak potential of 2nd wave was -0.72 V. vs. SCE.
The peak potential of mercaptan compound (n-propylmercaptan) was -0.50 V. vs. SCE. The decomposition of mercaptan compounds in 0.4 M sodium acetate at room tem perature could be neglected within about an hour. The presence of disulfide had no in fluences on both the peak potential and the wave height. Hydrogen sulfide was removed by precipitation with cadmium sulfate. The limit of determination was governed by the solubility of naphtha in the base solution. The optimum region was in the concentrations from a few to 0.001 weight %. The procedure was that the sample was dissolved in the mixed solution of 14 vol. % of pyridine, 86 vol. % of methanol, 0.4 M sodium acetate and the solution was polarographed.
The time required was only 30 minutes. The method has the higher sensitivity than the conventional polarography, and was affected by irreversibly reduced materials, such as oxygen, on the measurement of mercaptan and free sulfur.
Attempts to increase the sensitivity of polarographic determination of these trace components were made in this paper.
Apparatus and Reagents
The Yanagimoto Model PA-102 recording polarograph and PM-1 multiplier attachment were used. The polarographic H-type cell with a saturated calomel electrode was used. A large capacitor (2000 pF. electrolytic) was connected between the SCE and a platinium electrode to minimize resistance effects (See Fig. 1 
Experimental
Because the method was to be applied mainly to petroleum samples , one of the major problems was to find a satisfactory solvent for the gasoline, sulfur, mercaptan and a supporting electrolyte. At first, the mixtures of pyridine, benzene, methanol and sodium acetate in various proportion were tried, but were found unsatisfactory mainly because gasoline would not blend enough with the mixed of electrolyte-solvent to permit an accurate determination of sulfur in the concentration range of 1 to 3 ppm in the gasoline ; at least that 10 ml. of the gasoline sample blends in 50 ml. was necessary for the most accurate work in this concentration range. Mixtures of various amounts of the low molecular weight alcohol with pyridine and sodium acetate were investigated as electrolytesolvent, and the most suitable combination found for mixing with gasoline was the mixture of methanol, pyridine and sodium acetate. The methanol serves as a solvent for gasoline; the pyridine serves as a solvent for free sulfur and mercaptan compounds.
Polarogram of mercaptan compound and free sulfur
(1) Mercaptan compound. Mercaptan compounds were used ethyl-, n,t-propyl-, n,i,t-butyl-, n,i-amyl-, n,t-octyl-, lauryl, phenyl-, benzylmercaptan, and so on. Their purity was examined beforehand polarographically. Peak potential of their compounds covered -0.48 to -0.55 V. vs. SCE. S.W. polarogram of 20 ppm n-propyl mercaptan in the solution of 14 vol . % of pyridine, 86 vol. % of methanol and 0.4M sodium acetate is given in Fig . 2. (2) Free sulfur. The polarographic wave of free sulfur consisted of two waves ; peak potential for the 1st wave was -0.52 V. vs. SCE. The peak potential of the 2nd wave was -0 .72 V. vs. SCE (See Fig. 2) .
The 1st wave of free sulfur and wave of mercaptan showed the same peak potential . Therefore, when free sulfur exists with mercaptan compound , the true wave height of mercaptan is obtained by deducting that of the 1st wave of free sulfur from the total wave height. (1) 20 ppm. n-Propyl mercaptan, 
Conclusion
In case of mercaptan the applied potential of -0 .52 V. vs. SCE was used to measure the wave height.
The results are shown in Table 1 . It was observed that a well-defined wave was obtained only when the concentration of mercaptan was higher than 1 ppm and that the wave was rather drawn out, extending from about -0 .25 to -1.0 V. res. SCE. A typical polarogram is shown in Fig. 2 .
In case of free sulfur, the applied potential at -0 .72 V. vs. SCE was used to measure the wave height. Table  1 
